Mitochondrial DNA mutations in human disease.
Since their first association with human disease in 1988, more than 250 pathogenic point mutations and rearrangements of the 16.6 kb mitochondrial genome (mtDNA) have been reported in a spectrum of clinical disorders which exhibit prominent muscle and central nervous system involvement. With novel mutations and disease phenotypes still being described, mtDNA disorders are recognized collectively as common, inherited genetic diseases although relatively little is still known concerning the precise pathophysiological mechanisms that lead to cell dysfunction and pathology. This review considers the basic principles of mitochondrial genetics which govern both the behaviour and investigation of pathogenic mtDNA mutations summarizing recent advances in this area, and an assessment of the ongoing debate into the role of somatic mtDNA mutations in neurodegenerative disease, ageing and cancer.